
Ultrasensitive and Selective Chip-Based 
Detection of DNA

PIs: Chad Mirkin, Annelise Barron, Thomas Higgins, Anne Lazarides, Mark Ratner, George 
Schatz, Chang Liu, Rich Colton, Joe Firca, Michael Goode, Karen Kaul, Jay Valdes, Lloyd 
Whitman. Institutions: Northwestern University, Evanston Hospital, University of Illinois, 
Harold Washington College, NRL, ECBC. 

Goals/Objectives
To Develop Ultrasensitive and Ultraselective Biological 
Detection Systems Based on the Novel Properties of 
Nanostructures

Approach

On-chip electronic
parameter control

Modeling of nanoparticle
optical, electronic properties

Microfabrication of
fluidics, sensor array

Nanoparticle materials
development

Microcapillary bioseparation

Genetic analysis: BWA,
mutation detection

Modeling of DNA
hybridization selectivity

Multivariate performance optimization

Orders of Magnitude Improvement in 
Sensitivity and Selectivity of Biological 
Detection and Diagnosis Through the 

Use of Bio-Functionalized Nanoparticles 


